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DETAILED ACTION 
Drawings 

The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: reference number 72 (Fig. 12b) does not appear to be disclosed in the 
specification. 

Corrected drawing sheets in compliance with 37 CFR 1 .121(d), or amendment to 
the specification to add the reference character(s) in the description in compliance with 
37 CFR 1 .121(b) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 
CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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Claims 1 -6, 10- 14, 16- 19 and 21 -23 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Goldsmith et al. (U.S. Patent No. 5,619,061). 
Claim 1: 

Goldsmith et al. (best shown in Figs. 29a-h) shows an RF switch comprising a 
non-conducting substrate (unlabeled shown in Fig. 29d and analogous to Si substrate 
2202 shown in Fig. 22; col. 14, line 17) having two RF traces (in/out) separated by a first 
gap (microstrips in and out separated by two gaps - Fig. 29b), and at least one ground 
trace (2940 or 2941 - Figs. 29c, d) coplanar with the RF traces (Fig. 29d) and 
separated from the RF traces by a second gap (where the spacing between grounds 
2940 and 2941 comprises the second gap); at least one membrane (2932) positioned in 
parallel (i.e. shunt switch - col. 13, line 50) and connected with the substrate (thru vias 
and ground), the at least one membrane configured to electrically bridge across at least 
one on the gaps, the membrane deflectable in a membrane mode (analogous to the 
embodiment shown in Figs. 8a, b); and an electrical mechanism (DC Ctl - Fig. 29c) for 
moving the at least one membrane between two switching configurations (on/off), a first 
switching configuration in which the at least one membrane bridges electrically at least 
one of the gaps (i.e. between the in/out transmission lines) and a second switching 
configuration which the at least one membrane leaves each of the gaps electrically 
open (e.g. off). 
Claim 2: 
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Where the configuration of the at least one membrane to electrically bridge is 
effected by the membrane being electrically conductive (i.e. DC Ctl - col. 13, lines 65- 
67). 

Claim 3: 

Where the configuration of the at least one membrane to electrically bridge is 
effected by the membrane having disposed a conductive bridge (metal membrane 2932 
and further inherent by the applied DC voltage). 
Claims 4 and 5: 

Where the at least one membrane is made of conducting silicon (Si nitride - col. 
5, lines 32-34, similar to the Applicant's membrane material, and where Figs. 4b and 10 
show additional conductive materials disposed on the membrane and where Fig. 16 
shows a bi-material membrane, thus inherently conductive). 
Claim 6: 

Where the electrical mechanism includes thin-film electrodes operative to interact 
electrostatically to move the membrane in the deflection mode (where electrodes in 29b 
are analogous to electrodes 405, 406, 415 in Figs. 4a, b being 0.4um metal films - col. 
5, line 30, thus comprising thin-film). 
Claim 10: 

The first switching configuration in which the at least one membrane bridges 
electrically at least one of the gaps (transmission line in/out gap) includes at least one 
membrane connecting electrically the first gap thereby providing a closed series RF 
switch configuration (closed position and Fig. 29e, f). 
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Claim 11: 

The first switching configuration in which the at least one membrane bridges 
electrically at least one of the gaps includes at least one membrane connecting 
electrically the second gap (e.g. to ground) thereby providing a closed series RF switch 
configuration (closed connection to ground shown in Figs. 29 e, f). 
Claim 12: 

A deflectable membrane configured to electrically bridge a gap between 
conductors (i.e. in/out - Fig. 29 b) formed co-planarly (Fig. 29 d) on a non-conducting 
substrate (discussed in the reasons for rejection of claim 1 above); and means to deflect 
the membrane (DC Ctl) in a membrane deflection mode, where the switching device is 
in a closed position (Fig. 29e, f) where the deflection causes the electrical bridging of 
the gap and where the switching device is in an open position when the deflection 
keeps the membrane apart from the gap (analogous to Figs. 8a, b). 
Claim 13: 

Where the electromagnetic radiation is RF radiation (analogous to Figs. 8a, b 
showing capacitive coupling). 
Claim 14: 

Where the membrane and the substrate are parallel to each other and where the 
deflection is perpendicular to the substrate (analogous to Figs. 8a, b; where the 
up/down or y-axis deflection of the membrane is orthogonal to the substrate). 
Claim 16: 
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Where the RF conductors (in/out - Fig. 29b) include two RF traces separated by 
a first gap, the electrical bridging including electrically shorting the RF traces across the 
first gap (Figs. 29e, f with respect to Figs. 8a, b). 
Claim 17: 

Where the RF conductors include at least one RF trace (in/out) and at least one 
ground trace (2940, 2941), the at least one RF and ground traces separated by a 
second gap (Fig. 29b-f), where the electrical bridging includes electrically shorting at 
least one RF and ground traces across the second gap (Fig. 29e). 
Claim 18: 

Where the membrane is made of conducting silicon (discussed in the reasons for 
rejection of claims 4 and 5 above). 
Claim 19: 

Where the is made of a non-conducting material (Si nitride - discussed in the 
reasons for rejection of claims 4 and 5 above), the switching device further comprising a 
conductive thin-film bridge disposed on the membrane facing the substrate, where 
metal plate 1014 shown in Fig. 10 faces the substrate and is disposed on membrane 
1012 and is analogous to 415 shown in Fig. 4b comprising a conductive thin film, 
discussed in the reasons for rejection of claims 4-6 above). 
Claim 21: 

Further comprising an additional stretching mechanism attached to the 
membrane (415/414 - Fig. 4b), the stretching mechanism operative to change a 
stretching condition of the membrane thereby assisting in obtaining the membrane 
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deflection mode (where metal film 415/414 and membrane 412 provides a tradeoff 
between electrode threshold voltage and restoring force - col. 5, lines 45-48). 
Claim 22: 

A method for obtaining rapid electromagnetic wave switching using a MEMS 
device (where the method and steps therein are generic defining or defined by the final 
product, thus the final product of Goldsmith et al. inherently defining or defined by a 
method; where rapid switching is taught - col. 5, line 49) comprising the steps of 
providing a deflectable membrane configured to electrically bridge a gap between 
electrical conductors formed co-planarly on a non-conducting substrate (Figs. 29b-d); 
and deflecting the membrane in a membrane deflection mode to bring the membrane to 
a closed switching position defined by an electrical bridging of the gap, and to bring the 
membrane to an open switching position in which the membrane is kept apart from the 
gap (analogous to Figs. 8a, b). 
Claim 23: 

Where the electromagnetic radiation is RF radiation (analogous to Figs. 8a, b 
showing capacitive coupling, discussed in the reasons for rejection of claim 13 above) 
and where the electrical conductors (in/out) are RF traces (e.g. microstrips - Fig. 29b; 
further exemplified by col. 1, lines 12-18 and col. 19, lines 7-25). 

Claims 1 - 3, 6, 7, 1 0 - 1 3, 1 5 - 1 7, and 20 - 23 are rejected under 35 
U.S.C. 102(b) as being anticipated by Kong etal. (U.S. Patent No. 6,218,911). 
Claim 1: 
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Kong et aL (best shown in Fig. 5d) shows an RF switch comprising a non- 
conducting substrate (22, GaAs - Fig. 1) having two RF traces separated by a first gap 
(out 1 or out 2 each separated by a gap), and at least one ground trace (75) coplanar 
with the RF traces (i.e. on the substrate) and separated from the RF traces by a second 
gap (where the spacing between ground 75 and RF out 1 or RF out 2 comprises the 
second gap); at least one membrane (air bridge 24) positioned in parallel (to out 1 or out 
2) and connected with the substrate (thru traces on the substrate), the at least one 
membrane configured to electrically bridge across at least one on the gaps, the 
membrane deflectable in a membrane mode (shown in Figs. 5d); and an electrical 
mechanism (DC Control 1 or 2) for moving the at least one membrane between two 
switching configurations (RF out 1 or RF out 2), a first switching configuration in which 
the at least one membrane bridges electrically at least one of the gaps (i.e. between RF 
out 1 or RF out 2) and a second switching configuration which the at least one 
membrane leaves each of the gaps electrically open (e.g. opposite RF out contact). 
Claim 2: 

Where the configuration of the at least one membrane to electrically bridge is 
effected by the membrane being electrically conductive (applied DC voltage to contact 
RF out). 
Claim 3: 

Where the configuration of the at least one membrane to electrically bridge is 
effected by the membrane having disposed a conductive bridge (metal beam 24 
connecting RF in and out; further inherent by the applied DC voltage). 
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Claim 6: 

Where the electrical mechanism includes thin-film electrodes (col. 4, lines 8-41 
and in particular lines 33-37 with respect to Figs. 4a-4f; where the metal layer 64 
deposited on the photoresist, where the photoresist and excess metal is subsequently 
removed, and where metal layer comprising electrodes and membrane comprises a 
thickness of two microns, thus inherently thin-film) operative to interact electrostatically 
to move the membrane in the deflection mode (Fig. 5d). 
Claim 7: 

Where the thin film electrodes includes at least one set of bottom electrodes (80, 
82, 84, 86 - Fig. 5d) substantially aligned in a direction perpendicular to the substrate 
(analogous to Figs. 4g and 4h). 
Claim 10: 

The first switching configuration in which the at least one membrane bridges 
electrically at least one of the gaps (RF out) includes at least one membrane connecting 
electrically the first gap thereby providing a closed series RF switch configuration 
(closed position - Fig. 5b). 
Claim 11: 

The first switching configuration in which the at least one membrane bridges 
electrically at least one of the gaps includes at least one membrane connecting 
electrically the second gap (e.g. to ground) thereby providing a closed series RF switch 
configuration (closed connection to ground - Fig. 5c). 
Claim 12: 
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A deflectable membrane configured to electrically bridge a gap between 
conductors (RF in/out - Fig. 5a or RF out 1 , 2 - Fig. 5d) formed co-planarly (where the 
traces are formed on the substrate - Fig. 5d) on a non-conducting substrate (discussed 
in the reasons for rejection of claim 1 above); and means to deflect the membrane (DC 
Control) in a membrane deflection mode, where the switching device is in a closed 
position (Figs. 5b-d) where the deflection causes the electrical bridging of the gap and 
where the switching device is in an open position when the deflection keeps the 
membrane apart from the gap. 
Claim 13: 

Where the electromagnetic radiation is RF radiation (i.e. capacitive coupling - 
col. 3, lines 28-62). 
Claim 15: 

Where the membrane and the substrate are perpendicular to each other and 
where the deflection is parallel to the substrate (where the face of the membrane is 
defined a perpendicular to the substrate and the sideways or x-axis deflection of the 
membrane is parallel to the substrate). 
Claim 16: 

Where the RF conductors include two RF traces (RF in and RF out 1 or 2 - Fig. 
5d) separated by a first gap, the electrical bridging including electrically shorting the RF 
traces across the first gap (Fig. 5d). 
Claim 17: 
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Where the RF conductors include at least one RF trace (in/out) and at least one 
ground trace (75), the at least one RF and ground traces separated by a second gap 
(discussed in the reasons for rejection of claim 1 above), where the electrical bridging 
includes electrically shorting at least one RF and ground traces across the second gap 
(Fig. 5c). 
Claim 20: 

Where the RF conductors and RF traces (RF in/out) that further include sections 
perpendicular to the substrate (where faces of conductors 26, 28 shown in Fig. 4g, h are 
perpendicular to the substrate) and separated by a gap identical to the first gap (where 
Fig. 5d shows plural conductors spaced by the same gap), each of the sections having 
a flat plane parallel to the membrane (shown in Fig. 4g,h where the faces of 26, 28 are 
parallel to 24), the parallel deflection of the membrane (Figs. 5b-d) effecting an electrical 
bridging of the RF traces across the perpendicular gap in the closed position. 
Claim 21: 

Further comprising an additional stretching mechanism attached to the 
membrane (wider and narrower regions - Figs. 7a, b), the stretching mechanism 
operative to change a stretching condition of the membrane thereby assisting in 
obtaining the membrane deflection mode (col. 6, lines 4-14). 
Claim 22: 

A method for obtaining rapid electromagnetic wave switching using a MEMS 
device (where the method and steps therein are generic defining or defined by the final 
product, thus the final product of Kong et al. inherently defining or defined by a method; 
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where the term "rapid switching" is an open term, the range or speed not defined by the 
claim, thus where the switching of Kong et al. inherently provides "rapid switching"; 
further where Kong et al. teaches reductions of sticking problems - col. 3, lines 60-62 
further exemplifying "rapid switching") comprising the steps of providing a deflectable 
membrane configured to electrically bridge a gap between electrical conductors formed 
co-planarly on a non-conducting substrate (Figs. 5b-d); and deflecting the membrane in 
a membrane deflection mode to bring the membrane to a closed switching position 
defined by an electrical bridging of the gap, and to bring the membrane to an open 
switching position in which the membrane is kept apart from the gap. 
Claim 23: 

Where the electromagnetic radiation is RF radiation (discussed in the reasons for 
rejection of claim 13 above) and where the electrical conductors (RF in/out) are RF 
traces (Fig. 5d). 

Allowable Subject Matter 

Claims 8 and 9 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Hopcroft - shows an RF MEMS switch. 
Kudrle et al. - shows an RF MEMS switch. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dean 0. Takaoka whose telephone number is (571) 
272-1772. The examiner can normally be reached on 8:30a - 5:00p Mon - Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Pascal can be reached on (571 ) 272-1769. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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